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I. Basis of the report 



1. With regard to the elements of the international application:* 
[]X3 the international application as originally filed 

I 1 the description: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



, filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



, filed with the letter of 



I I the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

. , filed with the demand 



, filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

I I the language of a translation furnished for the purposes of international search (under Rule 23. 1 (b)). 
I I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing docs not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



4. 



□ 
□ 
□ 
□ 

□ 

□ 
□ 



The amendments have resulted in the cancellation of: 
the description, pages 

I I the claims, Nos. 

the drawings, sheets/fig 



2 j j This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (lA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1,2,4,6-12 



3,5 



1,2,4,6-11 



3,5,12 



1-12 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations 



Document 1: JP, 8-330313, A (Shinko Electric Industries Co., Ltd.), 13 December, 1996 (13.12.96) 
[0016], Fig. 5 

Document 2: WO, 98-32170, Al (Seiko Epson Corp.), 23 July, 1998 (23.07.98), Fig. 8 
Document 3: JP, 10-21491 1, A (Toshiba Corp.), 1 1 August, 1998 (1 1.08.98) [0006], Fig. 13 
Claim 1 

The subject matter of claim 1 appears to involve an inventive step in view of the documents cited in 
the ISR. The documents do not describe the constitution, "projections are formed at portions where the 
external terminals of lands are connected," and on the other hand, because of this constitution, the 
invention of the present application exhibits the advantageous effect described in the specification. 

Claim 2 

The subject matter of claim 2 appears to involve an inventive step in view of the documents cited in 
the ISR. The documents do not describe the constitution, "projections are formed on the surfaces 
opposite to the silicon substrate, of lands," and on the other hand, because of this constitution, the 
invention of the present application exhibits the advantageous effect described in the specification. 

Claim 3 

The subject matter of claim 3 does not appear to be novel in view of document 1. "A first wiring and 
a second wiring" described in claim 3 are disclosed in document 1 . 

Claim 4 

The subject matter of claim 4 appears to involve an inventive step in view of the documents cited in 
the ISR. The documents do not describe a constitution, "projections are formed on the surfaces opposite 
to the silicon substrate, of lands," and on the other hand, because of this constitution, the invention of the 
present application exhibits the advantageous effect described in the specification. 

Claim 5 

The subject matter of claim 5 does not appear to be novel in view of document 2. "An insulating 
protective film" described in claim 5 is disclosed in document 2. 

Claim 6 

The subject matter of claim 6 appears to involve an inventive step in view of the documents cited in 
the ISR. The documents do not describe the constitution having "projections formed on lands," and on 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 

Continuation of Box V (Citations and explanations): 

the other hand, because of this constitution, the invention of the present application has the advantageous 
effect described in the specification. 

Claim 7 

The subject matter of claim 7 appears to involve an inventive step in view of the documents cited in 
the ISR. The documents do not describe the constitution, "projections are formed on the surfaces 
opposite to the silicon substrate, of lands," and on the other hand, because of this constitution, the 
invention of the present application exhibits the advantageous effect described in the specification. 

Claim 8 

The subject matter of claim 8 appears to involve an inventive step in view of the documents cited in 
the ISR. 

Claim 9 

The subject matter of claim 9 appears to involve an inventive step in view of the documents cited in 
the ISR. 

Claim 10 

The subject matter of claim 10 appears to involve an inventive step in view of the documents cited in 
the ISR. 

Claim 1 1 

The subject matter of claim 1 1 appears to involve an inventive step in view of the documents cited in 
the ISR. The documents do not describe the constitution, "the bond area between a bonding pad and an 
external terminal is larger than the bond area between a projection and an external terminal," and on the 
other hand, because of this constitution, the invention of the present application exhibits the 
advantageous effect described in the specification. 

Claim 12 

The subject matter of claim 12 does not appear to involve an inventive step in view of documents 1-3. 
Since the inventions described in documents 1-3 belong to technical fields closely related to each other, a 
person skilled in the art could have easily conceived of applying the constitution, "the peripheral 
portions of joints are covered with a resin" described in document 3 to the inventions described in 
documents 1 and 2. 
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(57) Abstract 

The invention provides a small semiconductor device including a semiconductor element with external terminals, and a 
semiconductor module including such a small semiconductor device, which protect their external terminals from damage due to changes in 
temperature when they are on a printed-circuit board. Projections are formed on lands for connection of external terminals of the 
semiconductor device, and the external terminals are connected with the ends of the corresponding projections. Protective plastic film is 
formed between the semiconductor element and lands. 



(57)M^tJ 



AE r^^^sgia^B 

AG T^^'r H - 

AL ryU^<=:T 

AM 7A^^=-T 

AT 3l— :^KyT 

AU j^s-— j^^h^yr 

A 2 r-ef/u^<-< 

BA 3J?X=r . -"-./w-ya^rff-t- 

BE .-iyu'*'— 

B F ■7'/^^f-^ • 7 r y 

BG 7'/t';tfyT 

B J ^-^-v 

BR •^'7 -J A' 
BY — 5^ 

CA 

CF *?'*7':7y;» 

CG 3>'=^— 

CH ^w;^ 

CI =— h-:^#r— 

CM 

CN 4"® 

CR • y * 

cu ^< 

CY ^T'n^ 

C2 ^31^3 

D E K-f *-V 



DM 


K5=* 


K2 


DZ 




LC 


EE 




L I 


ES 


^^^•^ 


LK 


F I 




LR 


FR 




LS 


GA 




LT 


GB 




LU 


GD 




L V 


GE 




MA 


GH 




MC 


GM 




MD 


GN 




MG 


GR 




MK 


GW 






HR 




ML 


HU 




MN 


I D 




MR 


I E 




MW 


I L 




MX 


I N 


>r > K 


MZ 


I S 


r-< :^ 9 V K 


NE 


I T 


>r*f yr 


NL 


J P 




NO 


KE 




N2 


KG 




PL 


KP 




PT 


KR 




RO 



*1P7^^:^ RU 

K/Ui^T SD 

y t^^i^^^'-o SE 

^y • ^i'* SG 

yiyr si 

l^V h SK 

y hr=.T s L 

^^"tv:?'yv^^ SN 

'7h^^T SZ 

^■^3 TG 

^/wKf^T TJ 

'^iftS^iJA' TM 

-9"Jr K=T[B^— T TR 

*¥pS TT 

■^y Tz 

*>rf/l- UA 

■t— y^^T UG 

■^9!?-< US 

>^>= UZ 

= •^3:— YU 

2A 

y— /uC's— 2W 

— • 

/u — ■v=T 



or 

K 



wo 00/55910 



PCT/JPO0/015SO 



m m 



5 Simii^m 
10 =w^^m 

15 {r^^-rsawT'fcSo 

*:*:-e'b 5 0 /i mmSTfe"?, :i(Dim-^(D^<y Kfflfiitt 1 O O //m@S-CfeS„ 
20 V(0-^-f X«*/jNft> 2 0 0 m mgg^Tfc 9 , r WS^CO^-? 2/ mPltt 500 

25 mt^mm(^^< y ^—i^ii-mz. C S P .x Xx< 5/ i;?* y Zf:^ 

^—;Vy<^y^—-J(DmW) iriq^fituTv^So C S P WC»Ji: L-T, !|#^^6-5 0 
4 4 O 8-§-<2i^*5J;mf^S« Fx— :7°BGA^'-r7"CS P(^)BB^J , m^tS# 
aft^^, CPM96-121, ICD96-160 (1996^12^) ^iif 



wo 00/55910 PCT/JPOO/01S50 

2 -~ 

» r CO J; 5 C S P -QfSm. tfi:^(D {i, fi A/Zcx^: V7°<7)g?igft^tt-e 

10 (v/ya:/ (s i) ) (Diii^5i#^fi3 X 1 o -e/ts^ST-fc 

•9, atl— »;6tJ{-^ffl^tvS:;</^:^^jK^v'«flgmc07°y hlHlSSS;^ (FR- 
4/£i:*) <^^B^5g^^tt*^) 1 7 X 1 o - 6/'CT'fe5„ r CO J; p injig^co^l)^ 

m(D^mw-^m.\t., m^iWe- 5 o 4 4 o s ^-^Am^mm-^nt^^^^mm-X'^ 



wo 00/55910 PCT/JP0O/O15SO 

3 — 

T-^H^^ff^B^Kig-rs C S PMi|^S^I^3S«<^0iJ/iS BS-^-r ^ n^^^^r 1 9 9 
10 8^4^^ r^-^riJ--rX^g(7)*^f|^MCS P^^<f^5:J^)£>5Sl^»j (16 

^y s/7°^5/:7°||^fi^$ST-^>, JifBC s P tP^ti^^^C^^ir/^-SttAyfcV^^ 
25 K{;iS^i-5fi^W^S i|^^ip7 - 2 1 1 7 2 2 -§-^^J^fE«$tvTV^ 

So 

»m^%:yv 'y:^'^'y:^mm&m\zX'oxmnmn^mut-rz^v>hmm& 



wo 00/55910 PCT/JPOO/01550 

4 -~ 



wo 00/55910 PCT/JPOO/01550 

5 " 

-So 

2 (oi^mm i: i o T«fi!c-r 5„ 



wo 00/55910 PCT/JPOO/OISSO 

6 — 

25 ^^^^^iim^^n^m^'Dm-^^^i^^ (au) , ^-^.^r/i^ (nd fj:t'<D 
(6) ±mLtz^mt^mm^, M^^^ift-i^xzrv >- hmmmm^mmhtc^ 



wo 00/55910 PCT/JPOO/015S0 

7 -~ 

tcm-^, ^mi^msi^m^^tix\^^^i&^ii(omi(D^mmmmu 
t&^mm^^nx^'^^i^mi^^mmx "9 ^ h^mmmff^m-^m^^i^-t 



wo 00/55910 



PCT/JPOO/01550 



8 



Hi 4®«, H90i;i^Lfc*^P^{wJ;5^^flJ3g«Ofth,wfilMS:S^-r®fElll 
20 TS>5„ 

B<^»r® HI fo S „ 

25 Hi70fi, H9|21{i;T^LyhH4||Jgff^^|;iJ:5it^^^{$iglB©fth.co«ffi^^-r 



wo 00/55910 



PCT/JPOO/01550 



10 



15 



20 



25 



s/ ^x-<- 3 3 ir *«^4iEi^ 4 ir 7 V K 5 tJ J; U^g^ig 6 co-^fp tti^ 

6 a i^^lfPSS^S i:d5gg-a-$HTV>5, ^^mi^m^l<r)y<iy K 2 i: ^gPSg^ 8 fi, 
mM\i&^4l,a% m (Cu) foSV^ttT/U? (Al) , ^ (Au) , ^ 

^1'^fP4S^^8iitt, tt/yfcfl-f-f («»Jx.tfP b -S n**S(l^fc, Sn-Ag- 



#«ttffii^4*3j:t!'^i^ K5lCfflV>5W(^#t4«S^«, ««J;tlf^ (Cu) « 
4i-^fil lOGPam^T'foSo <!feSK7ic:ffli/^5r i:>i)S-t»^S0iJx.tf/Ky-l' 5 
KmJ!g(^^®i-*5ltSP14#^li 1 ~ 9 G P a ga-efc V) , j^mm 7 €rf^fiS;t-5 



wo 00/55910 PCT/JPOO/01550 

10 "~ 

um<o9^^mm}x y:yV5^m^-r?>mxy)'i-:^</£':>x\^^^. fits, 

3g#mit{;i ioT^gP^^ 8 Id^it-rS^?!^^, 5 V K 5 ®^ff^ife«•^J; "9 (g5P14 

ffil a 4 L, ^^ ?/ K 2 i; ^gSttfcffiBJrJwISttfc^ > K 5 Jico 

^jS6 t^gPffi^8S:iSiK-r5fcJt), ^a5i^^8<^^-g-a55J-d^^/-?5' K2*T-<Z) 
20 gg^Srft<i-5^i:dST't So rnicioT, :?SgBSS^F8 0^^^fP^J; 15 if^f^i 
^firtla5('7K5>:d^aALTt>, K2*-C7K5>*sgA-t--5oSr6eJh-r5r 
T-#, K2«^A{-i5mM6t)«ji^ft<30^^^«iih-r'5::i:;i5^tgi:/^5<, 

25 ^-8 i:^^' K5fcSV^«;*:|ilSf?li{r^Lfc^M6 i:<^)g^-e-S«^:K;# <-r'5r 



wo 00/55910 PCT/JPOO/01550 

11 

Bi a±i^mifhintci^mm:7n^:^\f5t^m'ii^m^^mi acomx^^-^x, 

K 5 i: p <t 5 7 ^JF^fig L (d) , ^ :/ K 5 co^ffi;5SSm-r5 J; 5> ir 

<*aM7(^^ffi7 b/S^PjrjSpgpi 3i^ff^fifei-5 (e) mn^i acoj^mizii, m 

20 fflPgpi 3 (ilH (C u) /ii:(D4feMWS|Sl-^;^^N-;/^afoSV^fip« 5/dr}£{cJ;oT 

^T^L, ^^^vs^iz^m^e^m^-r?) (f) „ is»fli7^«ffi7 b^^i^pj^^' 

^fflgpe a ^ffML (g) , ^® 6 ©§;?ffi|F|5 6 a ir ttA/fct-t*4/5^ ?3 ^£5^g|5«ffiT- 
8?:^-a-L (h) , B>f^(^1^^X{C^^flfLT, 1 HMff^flgl-^ Lfc^ 

25 ^i*:i^®?r#So 



wo 00/55910 PCT/JPOO/01550 

12 

'h^^iUn, *jf*L<fiO. 5GP a~3GP a(D^Hrt(;IfeS^^^SrfflV^5„ 

^mm? t LT^ffl-r5»-^fi, -i* ? mmff^^a^h^i^mm^ i g p a ~ 
10 3GP au^X';h^nn^m^\^x^m-f-?>'DAmML<, rcom-^t^^^tas? 

-hiai£H (O. 5GPa~3GPa) Clfe-S r i: 

n 3 laiCTS Lfr^^fls^a 1 2 :^i'gi5ss^ 8 ?5nfc2pmiij^7°y ^ h 
20 1 ot^^^^8^m-^-r^^ti'X':>x-:^v'^hMmmm.tmm^iixximn 

V^/il/^g|555-{-tt, 7°y hiB;SStE9<Z)lll*$nTV^/£l/^F^|f|5iE»S^^SK■f -Sfc 
25 ;^/3i;!}fdf>>S;t5 (0iJ;ttfFR-4) tiRm&OXh?>i^, ^7i^^i^mm(Di^t> 'O 

is^srb, 7°y V hmmmm9(D^-a-^<^y ki o;45^gi5!ffi^ s irg^^-rsi^^^ 
c .h Ltzm-a-, miff)mmmmiziii-fh^^mi^mmx'i±b^ c ir-t-swjisa^L 



wo 00/55910 PCT/JPOO/01550 

13 — 

25 BS^, 2C07>-K5Ji{C^ltfc?!Ee6<^:J1-gpSg^8i^^i-S?;? 
^i|^^^^^|s:^B{|lJ J; <-r57tfc, ^fi 6 C05!§ttlla5 6 a coBS?: d , 7°y > h 



wo 00/55910 



pcr/jpoo/ois50 



14 



:r y Ma«s^ 9 <7>g§-^^-?-> K 1 0 ir^SBis^^ 8 (om-^^^^m^mm 1 4 

25 US mi-i:^mmicx^^mi^mmff:>m2mmMm^7r:-rvsfwamx'h^o 

n 5 ia{::^5i-*%p>q<^)^ 2 mmMmx'i>^^mi^mm<^M^^^j:mmx m i 



wo 00/55910 PCT/JPOO/01550 

15 "~ 

:Lf\^tmmz.^mm7(Dmim±\^yiyV5^Win^ (b) „ lES14gBj^4 i:7>' 
15 fcsv^^i?gl?f+it^fe{-J:oT7i^fig-rs (c) o '7:yV5(Dm.m-AmB^-r 

5 J: ? {diSKBI 7 tc*ffi 7 ht^hfMu-^X 3 5r^— tf— fc5v^(i3i5/^>-^#{^ 
J;o-rff^fi£-rs (d) o 3 i(e,i:xi^^mm7 (D^M 7 h\z.m (Cu) /^i* 

<^^JgWi|6|-l S^;^-'N°.^i?jfe$,SVMl^ 5'^fe(-J;oTJi^fiK-r5 (e) ^Plasi 
3 l*3gi5(7)^M*tWfi, ^*E6i:/i-5o »»Sl7»«ffi7 b ((lUv';^ h^l 6 ^?f^ 
20 fi)cL (f) , ^M^^^Sttr-f 1 8^^-y^^^^^{;iJ;«?l^5feL, 6 <^??i±jgp 
6a^f^fi£-rs (g) o ?i€ttig|5 6 a(i{S»Ji7i::S*^t^fc?^S6 bgp^^J; ijqsffi 

25 «J^S^#^„ 

m7mii^^miz^^^^mi$''^s:(Df^3mMitm^^-rmmmxi3^. 



wo 00/55910 



PCT/JP00/D15S0 



16 



ry iy-<-iy 3 3 i: . y< 5/ K 2 i^mmrr^mM^!^ 4 1 , mm^mm 4 icm 

10 Si55r«9 J: 5^-^^t^^^TV^S„ m2^»a^i 5tt, |g2^tt't4BES4 b ir, ^ 
^ K 5 (D^SPSg^-^-a-ffi 5 a ^i^<g|5^SrSoTVNS„ ^l*attEi^4 a tm 
2^1;ttia^4btt, ||ii!fe«fll7^:fM.Tg4^ci:iiSB$ti-T:iot3, ||2^mtt 

iBi^f^JSne S 7 >- K 5 ir 5/ 3 3 COFb^ (- m l «:®^<7)^:Sg|5 7 

a;SSfl5fig$tbTV^5<, ^l-gpSS-T-SH^:/ KcTj^^fBiST-Sf-a-SS a ti^-a-^tbSc 
15 1 ff>y< ?' K 2 i ^35^^^^ 8 {i, 4 , 7 > K 5 ^rSSS L T« 

M6^i:i^«n^ixTv^5o ^ i ^WttlB^ 4 a ^ 2 ^SttgEM 4 b fi, S2^fl; 
ttiH^4 bco— gi5T-$>oT^i{^SlK7cDj?:$::^fR]i^MO'5 i 5i:i^figL/ciiii: 

lll{^afll7{c:fSJKt^tfoSv^tt7^/UAi^tcD7)f y-Y 5 Kl^flg, ^Kyni-f^/Uvf 

VlffflgTiif^iiSfflV^ Pitts c 
m2{SMKi 5i;l^i^^^^*>Sv^fi7^/^A^^©;Ky-^' 5 Kl^flg, ^/-K=Sri^<&Bg, 

7 ^ ^ :7 -I- 7 - Sr T A/ L fc 31 ^ >-fi^ flg if ffl V ^ b 5 „ 

^l;^4EiS4^3J;0^7:/K5^c:fflv^st^i|s^(7)#^4^^^i, 0iJ;tt4'ffi (Cu) o 
25 ea-m 1 0 G P a^T'fc2)o ^ 1 7 (Cffi V ^S t 5^iJ;ttt'JilE 

y 5 F«flgCD^?a(::*5tt 5 #tt^^J4 1 ~ 9 G P a SSX'fe <? , ^ 1 



wo 00/55910 



PCT/JPOO/01S50 



17 



■So 

®j4iaiS4 (7?±g|5(^^-r 5^ 2 {SS^Iig 1 5 ?^ili 7 J; «9 #tt«|gc(^:>ct 



wo 00/55910 



PCT/JPOO/01550 



18 



15 



20 



25 



-iy3>-K3^SffM$ixfc:^^^*:*^ KTD^ffil al^ (a) , ^<-y Y ^\Z.^m.\^ 
fc^l»mtt@aill4 a s/^^fefc6V^^±;^^^-;/^5'i£|CJ;oTJ#fig■r-5 (b) „ 

T^^-V^^jfe, TOJffifcSVMia^f+ttfei^lioTf^^-rS (c) „ mi{SSBS7 

(i^2/^>'r^J;iJ:oTff^B£t-S (d) „ MpSBI 3*5iDS^l{SSJK70«ffi 
7b{;i^ (Cu) /<eif<Z)^JplW*^l 8Sr:^/-?s';J'j£fc5VM±p« s/=3fj£jcj;oT?P^ 
fig-rS (e) „ glPasi 3 f*9©^JR#iN-tt, Sii[ia^4 c t/f 5„ |gl^*«M7 



wo 00/55910 PCT/JPOO/01550 

19 

mmmAhh, i^xti^^i^^^ ks^^m-ts {i) o 'm^^mmm^m 

7 b(C||2«mttid^4 b ir7>K5^S5^2^*a^l 5Sr?i^figL (g) , 7 

5 m.-t^ (h) o roop^pgpi swrt^fd® (cu) /i^:*^5feT^L, '^mG^m 

(i) , ^2<^Ml 5 0«S^3i5,^ :^>^^(c:j;oTHiJ'9iRoT§^jg 6 CO 
^m^e a^M^-r^ (j) o ?^e6C0?;|ffiS|5 6 a irr^t-lfPSS^ SSr^g^L (k) , 

#'t4#»»/h^''i*t^sf, ^f:^L<«0. 5GP a~3GP a(Z)tSfflrt{-fe-5*t:|sf 

20 7(DWi±^m^^iz% <^^t ti>i,z, ^/^S^7 a^iff<?i^fifei-Si^:^S^sfc2,„ ^!| 
;t«±ISLfc^y-^' ? mflgS:||l{*M)K7i: LT^ffl-t-5»^(*, ^V-(^ K 

GP a~3GP aS^fc5tti|Sf$r®^LTftffl1-5C0 
;65M*b<, r<?3»-g-(7)^ffia5 7 ai7)Jf:$tt2 0 /a mtiiCii-S i Lv \ 

^l{!^a)K7®fl|fig{*^-(^^^f:f^^^«^^c$^^TV^TtS:^^L, «^<o 

<i}i±Be^ia (O. 5GPa~3GPa) f^feS ^ 



wo 00/55910 PCT/JP00/D1550 

20 — 

m.mm 9 (o^m-t^m&mmm 9 a {^tt, />/i < t ^>^gpsg^^ s s^^-? k 1 o 

i^;l±<^)<t9{i, 7°y Hi3«^S^5 9»gE^xN5/ Kl 0 i ^gpS^^ 8 

^M3i<»m 1 4 T-® 5 r t {d J: I? , V hsm&Wim(D^^M^m'^m^m± 

-r^x>-r^immmi Ax-mfa-r^^t^^x^, m^-r^x>-r^7im^i^-r?>o 



wo 00/55910 




PCT/JP00/01S50 



IB 3 tsKium 1 7 (i, ±12 L t:immun^mi 7^ ^ ^r-, ;^ t- >- =. — h , 

H 1 4 m<oX 0 \z.^< y v-<— > a 3 i: ^ 1 ^mttifi^ (omkz.'m 3 f*»8K 

gai^4 aWPBl(c:^tC5m^^SSr/h$<-t-5fcii6{;i, i¥< JfMi-^ r L 
xm-MM^-^^^tr^ii-^X^^fi^, 1 0 M^lm*<^ff$^5t^*i-a-^i^S;iSfc5o- 
< L, 7 V K 5 coffigp 5 b 6 wiRiJS 6 c J; 9 ^{|ij-^§i?m-t-e J: 0 J^fl^ 
25 ^-rSco^sg^ LV\ 



wo 00/55910 



PCT/JPOO/OISSO 



22 



^1 COXES' K2(75ia«tt, ^^fls:«^l<Z)'^^:^gp^^(r|JBS$tf5fc<7)T'fi/i<, 
®1 6|l|iC^-rJ:5<-, ^*fls*^-(OSSS15 1 bja^dlEgLTfeSUV ^1 6E1 
10 ii^rrLf-i|^«<$S^eT'(±, ^mi^m^KO^Ul b'j5:Wi^m&^ntz^<^y K2i6^ 



wo 00/55910 




PCT/JPOO/01550 



1 







(b=0. 02nmi) 


2. 7 




3. 4 



10 -^tz, ^^i^^8^^^-r^yvi^hMmm^(D^'a-^<'yv^^x&mz<i^ 

20 112* 























1 


0. 72 




1 


1. 11 


(b=0. 02nini) 


(b=0. 02mni) 


1. 14 


1.02 



wo 00/55910 PCT/JPOO/01550 

24 " 



wo 00/55910 



25 



PCT/JP00/015S0 



10 2. h'tm^ ^ titz y => ^'Ste t , 

mmy< a i^Ki: mFlE^ >Vt (Drn^lU-iMm:^^^^ LT*J "9 . 



wo 00/55910 PCT/JP0O/D1S50 

26 

10 6. y<y h'tm^^t^tz^mi^-mwit, 

t 

20 7. y ^° y h^mm $ ixTt y = t , 

25 SrWLT*5i!), 



wo 00/55910 PCT/JP00/01S50 

27 

8. tf^JS6(c:*3^^T, miss 2 (D^sa^^BtJfS^ 1 (^fSam: 9 

9. SS*:^i, 2, 4, 6, 7, 80V^-r^^;^l^i::ioV^T, ButE^SttmifE^ v 

10. 2, 4, 6, 7, 8 0U^-fi^;^l^;c:*3^/^•r, HutE^I'IfPSffi^ M IE 
^ett, SuSB^igSffitciiatt hthf'Mnm^lft- LXS-a-^n-tv^S r Sriltm 



wo 00/55910 PCT/JPOO/01550 

1 / 13 



(a) 




1 - 
la 



(b) 

2 



c ra=l =Q^ 
cro=lzjaiD 







o 


o. 




o 


o 


o 


o 


o 


o 


o~ 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 



"fA 



-8 



wo 00/55910 



2/13 



PCT/JP00/01S50 




wo 00/55910 



PCT/JPOO/01550 



3/13 

m 3 HI 




la 11 6 62 8 10 



wo 00/55910 



PCT/JPOO/01550 



4/13 




9 10 8 



6a 10 



wo 00/55910 



PCT/JP00/01S50 



5/13 



) 2 3 7c 5 



wo 00/55910 



PCT/JPOO/01550 



6/13 




wo 00/55910 



PCT/JPOO/01550 



7/13 





wo 00/55910 



8/13 



PCT/JPOO/01550 




9/13 




PCT/JP00/01S50 




wo 00/55910 



PCT/JPOO/015SO 



11 / 13 



1 4 




(b) 



wo 00/55910 



12/13 



PCT/JPOO/01550 




wo 00/55910 



13/13 



PCT/JPOO/01550 




INTERN ATIW^ SEARCH REPORT 



International application No. 

PCT/JPOO/01550 



A, CLASSIFICATION OF SUBJECT MATTER 
Int. CI'' H01L23/12 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI' H01L23/12 H01L21/60 



Documentation searched other than minimum doctmientation to the extent that such documents are included in the tields searched 
Jitsuyo Shinan Kbho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2000 

Kokai Jitsuyo Shinan Koho 1971-2000 Jitsuyo Shinan Toroku Koho 1996-2000 

- Electronic data base consulted during the international search (name of data base and* where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


PX 


JP, 2000-68671, A (Matsushita Electric Ind. Co., Ltd.), 
03 March, 2000 (03.03.00), 
Claims; Fig. 2 (Family: none) 


3,5 


X 
Y 


WO, 98/32170, Al (Seiko Epson Corporation), 
23 July, 1998 (23.07.98), 
Fig, & EP, 917195, Al 


5 

12 


X 
Y 


JP, 8-330313, A (SHINKO ELECTRIC INDUSTRIES CO., LTD.), 

13 December, 1996 (13.12.96), 

Par. No. [0016] ; Fig. 5 (Family: none) 


3 

12 


A 


JP, 11-54649, A (Matsushita Electronic Corporation) , 
26 February, 1999 (26.02.99) 
& WO, 98/56041, Al 


1-12 


A 


JP, 10-289966, A {NEC Corporation), 

27 October, 1998 (27.10,98) (Family: none) 


1-12 


A 


EP, 706208, A2, A (KABUSHIKI KAISHA TOSHIBA) , 
10 April, 1996 (10.04.96) 
& JP, 9-129772, A 


1-12 



^ Further documents are listed in the continuation of Box C. See patent family annex. 



* Special categories of cited documents: "V later document published after the intemationai filing date or 
**A" document defining the general state of the art which is not priority date and not in conflict with the application but cited to 

considered to be of particular relevance understand the principle or theory underiying the invention 

"E" earlier document but published on or after the intemationai filing "X" document of particular relevance; the claimed invention cannot be 

date considered novel or cannot be considered to involve an inventive 

"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone 

cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention catmot be 

special reason (as q>ecified) considered to involve an inventive step when the document is 

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such 

means combination being obvious to a person skilled in the art 

"P" document published prior to the international filing date but later document member of the same patent family 

than the priority date claimed 



Date of the actual completion of the intemationai search 
05 June, 2000 (05.06.00) 


Date of mailing of the intemationai search report 
13 June, 2000 (13.06.00) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Atithorized officer 
Telephone No. 



Form PCT/ISAy210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



IntSmaXit 



ionai application No. 
PCT/JPOO/01550 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP, 10-12768, A (NEC Corporation), 

16 January, 1998 (16.01.98) (Family: none) 

JP, 10-214 911, A (Toshiba Corporation) , 

11 August, 1998 (11,08.98), 

Par. No. [0006] ; Fig. 13 (Family: none) 



1,2, 4,6-11 



12 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



mmmm^ pct/j po o/o 1550 



Int. Cl. " H0 1L2 3/1 2 



mm^n^fcm^mmm- mwMf^m (i po ) 

Int.Cl.'H01L23/12 H01L21/60 



^im%Wmm.<im 1926-1996^ 

^^m<m'^mmM<m. 1971-2000^ 

^1^m^%mxm.<m, 1994-2000^ 

^imnmi^umiWMm 1996-2000^ 



PX 



X 
Y 



JP. 2000-68671, A (t^rTm^M^t^^^tt) 
3. 2 0 0 0 (0 3. 0 3. GO) 

WO9 8/3 2 1 70, Al (-fer-T ^t/V V-^^^^tt) 
23. m. 1998 (2 3. 07. 9 8) 
128 & EP, 91719 5, Al 



3.5 



5 

12 



0 cffl0^^i^^('t>:S:ili;^5^j^$^^rv^s„ 



rpj g^m®0^-e. t^-^^%m<o'^^(T>mmiif^^^m. r&j 



(o 0 (d^^ ^ tt git 



S^SS^Sr^TUfcH 

0 5. 0 6. 0 0 


S^aSdg^^<o^i|gH 1 3 06 00 


^immti^rf (i sa/j p) 

100-8915 


4^l^iT#^W mm<n^^Mm ^-^J 4 R 9 2 6 5 

im — ' 

03-3581-1101 I^H 6 3 6 2 



«|^PCT/I SA/2 1 0 (^2-<->?) (1 9 9 8^7^) 



PCT/ J POO/0 15 5 0 



c m^) . 



;^7 7"=ry — * 



X 
Y 



JP. 8-330313, A m%m%TMV0^^^) 
13.12^.1 9 9 6 (1 3.1 2.9 6) 
[0 0 161 . 1^5 (:7r^y-^i:L) 

JP, 11-54649, A (t^Tm^X^tt^^th) 

2 6. 2]^, 1 9 9 9 (2 6. 0 2. 9 9) 
& WO, 98/56041, Al 

JP. 10-289966. A {B^mMM"^^^) 
2 7. 10.^. 1 9 9 8 (2 7. 1 0. 9 8) 

EP, 706208, A2, A (KABUSHIKI KAISHA TOSHIBA) 

1 0. 4^. 1996 (1 0. 04. 9 6) 
& JP, 9— 12977 2, A 

J P. 10-12768, A (0*mm**^^ti:) 
16. 1^. 1 9 9 8 (1 6. 0 1. 9 8) 

JP. 10-214911. A («^^a^^) 
11. 8>^. 1998 (11. 08. 9 8) 

[0 0 0 6] . I1I13 {yr^V—ts:V) 



3 
12 



1-12 



1-12 



1-12 



1.2.4, 6-11 



12 



^^PCT/I SA/2 1 0 {^2^—i><r>m.^) (1 9 9 8^7^) 



